Hydroxy radical as autotoxin in chemotactically activated neutrophils.
Chemotactic stimulation of neutrophils can result in the production and release of toxic oxygen metabolites which, in turn, may affect neutrophil function. We have investigated the effects of catalase, superoxide dismutase, hydroxyl radical scavengers and a iron chelator on chemotactic responses of rat peritoneal neutrophils in vitro. Neutrophils were quantitatively assessed in micropore filters for chemotactic migration to several different chemotactic peptides including C5a, present in inulin-activated rat serum, the non-oxidizable tripeptide N-formyl-norleucyl-leucyl-phenylalanine, and the oxidizable peptide N-formyl-methionyl-leucyl-phenylalanine. The presence of catalase in the suspension of neutrophils caused a dose-dependent enhancement of chemotactic responses to each of the three chemotactic stimuli, whereas addition of superoxide dismutase had little effect. Hydroxyl radical scavengers (mannitol, dimethyl sulfoxide) or the iron chelator, deferoxamine, also afforded significant, dose-dependent enhancement of neutrophyl chemotaxis, while the iron-saturated chelator was devoid of chemotaxis-enhancing properties. Furthermore, stimulation of rat neutrophils with phorbol myristate acetate resulted in the appearance of products of lipid peroxidation (conjugated Schiff bases), the generation of which could be prevented by the hydroxyl radical scavenger, dimethyl thiourea. These data suggest that catalase, hydroxyl radical scavengers, and iron chelators protect chemotactically stimulated neutrophils from autotoxicity caused by neutrophil-derived hydrogen peroxide and its iron-catalyzed conversion product, hydroxyl radical.